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A METHOD AND A MACHINE FOR EXTRACTING BV EVAPORATION 
SOLID RESIDUE CONTAINED IN FLUID MATTER EVAPORATION, 

, ^gJgRQUND OF the pn, PWT|nr , 

the present invention relates to a method anrf , 
machine for extracting u met nod and to a 

vi. extracting, by evaporation sol in ^ 

10 Proposals have already bee>n 

t ^ auy Deen made to applv th^ m =i-^ 

for treatment in the form of a thin 5 
- face of a heat ^ 
temperature that ls high enough to cause the water * 
other volatile Stance* contained in the to 
15 evaporate quickly, Said hot ^ cyc ^ all 

clo sed path, and then to crush the layer of 1,, * 
said hot face so as to level it and ! 
- to spread, and ^.^^3: 
recover the dry, solid residue that has L~, 
20 face by scraping. f0rmed ° n $aid h <* 

A method of that kind constitutes the subiect 
of U.S. Patent 5,810 Q7S ^ k- suoject matter 

where necesjy ' ' t0 WhlCh " f ™ »- M de 

'5 ■ The . machIne i„ that document comprises , 

c« n axl which d±sks are carriea nd on a 

"hich L Itter L trW 5 "'""" 9 ^ ^ '~ « 
0 In that known implementation, matter is • „ - 

natter-dispensing duct opening out cl L^L tK \ 

the dis*. The layer of ^ J ° SC r u3h e d L th ° £ 

<*scri b ,d >y -eans o f a series of crushlnV^Url* 0 ^" 1 

— the same ^L^ 1 ^ JTT~ y 
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15 



20 



application purposes; the scraper and the smaU k 

the dry residue outwards. btUSh ex P el 

5,8 0,975, the di sks and their arms are holiow with th • 
in Sld e sp aces co^unicating with one another so ^ to 
constitute a "condensation." chamber, and said L of di , 
« mounted inside an "evaporation" chamber J * 

produced in the evasion chamber, formal 
compressing said vapor, and for introducino t-h. 

s T: a into r e cond ™ ^^l^^^- 

substances being elided fro. the vapor, prior to 

recompression, by physico-chemical trea^ent 

which 87 ° f arran ^ ent ' ^e quantity of heat 

-chance wail to the \T P !ce o/LTd^ ^ ^ 

entity of heat then slrv " Tj^^T" ^ 
volume of l iquid to be fQund in t ^lll* « talent 
treated which layer i3 ^ ^ ^ to be 

Thus, the heat given off by condensation V 
,or evaporation, thereby -ing^^^I^T 
energy lnput that is ver y low, corresponding 

^por ^ ^ the 



25 vapor. 



30 



35 



That method and the machine for implements ir * 
particularly suited to treating * ' S 

oart^i* • treating farm-yard manure, in 

particular p lg The WQr ' 

*ar and the wording temperature L'about ^0 «c n th. 
evaporation chamber, with a pressure of about 1 /bar a * 
temperature of about n 0 °c in <-h ^ S at a 

°°ut no C m the condensation chamber. 

SCJMMftRV nr fH E TNvp i^T,-^ 
Although the present invention i s aUn 4/) „ „ 

implementation in a S i mUar , ' ° " 9Pt6d f ° r 

»-nnij.ar installation, wher^ +-k^ k 

generated by condensation on one face of th. T ! 
wall is used ™ he heat exchange 

used to cause evaporation to take place on the 
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^ w ror ce ^tam kinds of matter 

.ppuc.tton, ln „ hich OTargy con5TOP ™:r ls ; D £or 

1 concern. ^ s not a Primary 

principle of re Y c ^lL s L J ° Ule . e "- t '< « by ualng the 

layer that U very JL J v.*^!? *" ^ ° £ * 
is smooth and clean. 9 °" * SUt£ace th « 

Experiments performed by the Applicant h„ ,. 
thl, apparency simp!* objective J Tt fa 1 ^ 

difficult- +n * w fact, very 

Those kinds of waste have numerous points in 
They contain » i a ,™ pomes m common. 

they" are iL^lT^V' W "° t 85% <° 98 *>' 

,ive riae to major UTZ7 f J^TTt ^ ^ 
behavior in gen eral, a„« they all ^ " £ TT" 3 

associated with clogging anH hi u- Problems 

tne neatmg surface must be les* *-h a „ 
1 milliliter (mm) and should be preferahl ! 

Unfortunately the physical ^ ' °' S ^ 

dehydrated makes it impossible to use """" '° ^ 

solutions such as no«f M Tit H C ° nVentional 
slots, or capillar!! manifolds, dispensing 

or ca P Hl ary coating, in particular. it is 
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practically impossible to apply such matter in the 
a liquid with such small thickness. 

d i ffi rrt; bject of the present ** - ^ 

To do this, the method of the invention ap P u es the 
various steps described above, and is remarkable by the 

thTho!^' inm : diateIy bef0re the ~tt« is applied onto - 
the hot face of the heat exchange wall, said matter is 
caused to expand greatly in volume, so as to give.it the 
consistency of a foam, such that it is said foa, which is 
applied in the form of a thin layer on the hot face 
Advantageously appli cation is perfomed ^ ^ ^ 
of less than about 1 mm, preferably of about 0,5 mm 

fac^^T- eXPanSi ° n ±n VOlume P^ferably takes place with a 
factor lymg in the. range 20 to 100. 

According to a possible additional characteristic 

which 15 PSrtiCUlarly undesirable particles 

wh 1C h remam stuck to the hot face after the scraping 
operation, are themselves eliminated so as to ensure that 
they do not return to the zone in which the foam is 
applied. 

zon. P rr enCe ° f reSldUal Partic1 ^ ^ the foam-forming 

zone runs the risk of causing the expander device to become 
clogged and of impeding the formation of foam 

Such a method is particularly adapted to treating 
farm-yard manure, in particular pig manure. 

The extractor machine of the invention is of the 

Tel27TT ne t general ^ ^ iS - that the 

feeder and applicator means are adapted to cause the matter 
to expand greatly in volume and to give it the consist C y 
of a foam immediately before it is applied, and to deposit 
saxd foam on the hot face in the form of a thin layer 

Furthermore, according to certain' additional, non- 
limxting characteristics of the machine: 

• said hot face is plane and horizontal, and the means 

pri ~rr ^tt of the m ~- 

Placed over said hot face, the box being downwardly open 
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and open on one side in the. f ^. 

treated into the b M , sald bo!t ... dln9 the »"« to 
which the matter expand! t \ ^ ° Chffl " ber in 

* constituted by sald^ttlr ° £ ^ 
• the matter is f ed into the bo* by m eans of 

^ LUtea °y * brush mounted t<^ 

to clean it; 3 Said hot f *ce i n order 

-the machine includes means to cause sain 
!5 stop momentarily and «< m nk d pum P to 

. y ' and simultaneously to cane* _ 

of the box to be loured and pressed 7 ° P * al1 

and to do so in eyelid 9ainSt the hot fac *< 

g in c y c lical manner, with s-a-irt 

raised thereafter automatically Z ltll T " ^ 
members; y y resilien t return 

"ared, *th^™"? *T ~ ft « •*« i- 

direction of a H V3ft ^ rt ^ ^ 

directed in the forward 

« to the upstrel po" Lt 7£ T^' *"* ^ 
■ -id crushing n c4 e Z ™ *™> 
« -eet which is P r es£ed a^in.t'the Jtt r b y 

means such as a spring blade- Client 

-io- risr^x 15 dri ™ uith * eoi — 

' said flexible shAPi- -i « ™^.-» 
30 ethylene; ° f P^etrafluoro- 

■ said scraper meanS comprises a battery of 
working in cascade, driven with , , • attery ° f «*apers 
substantially ^li*'™^^"* 1 ™ foll -in g 

• said heat exchange wall is a rotarv rf^i, k • 
35 vertical axis with the top f ace of * 
said hot face whilo k con stituting 

~, while said scrapers are arranged to transfer 
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the residue progressively towards the outside of the disk 
and to cause it to drop into a vertical collector well- 

• the machine includes an additional scraper citable 
for scraping the outside edge of the disk; 

dl« ' H it: K inClUdeS * fixed Ocularly arcuate side panel 
disposed bes.de the disk immediately downstream from the 
means for applying the matter on the d isk and serving to 
prevent the foam from escaping outwards; 

• it includes means for mechanically removing 
Particles that remain stuck to said hot face, said me ans 
being situated downstream from said scraper and recovery 
means and upstream from the applicator means; 

• *axd means for removing the particles comprise a 
pick-up metal sheet associated with at 

15 wormscrew; ** Uast ° ne reiROVal 

said D art^ Par , tlCle m to ™te 

said particles towards the outside of the disk; 

- the machine has a set of -iri»m--i»*-i w 
that ar* , lfte i identical horizontal disks 

that are closely spaced apart on a common vertical axis and 

n:LT ate h t0gether ^ 
includes a heated annular collector track disposed at the 

bottom of the machine, vertically beneath the edges of the 

^ '/V aS 3 SSt ° f » C »P«« turning synchronously with 

he set of disks i„ the collector track and adapted to 
transfer particles that are to be found therein towards an 
evacuation hole situated at the collector well; 

• it has scrapers adapted to scrap off deposit 
adhering to the bottom faces of the disks so that said 
deposit drops onto the top faces of the underlying" sks 
and/or into the collector track; 
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t.,h , k ! diSkS h ° ll0W and are c *rried *>y a 

tubular shaft whose inside space communicates with the 

-side space of each disk, said spaces constituting a 

condensation chamber, said set of disks being m0 un te d 

o :: c ;i:r; h a : ion ch *^< ^ . system 

extracting the vapor produced in 

r f^uucea in the evaporation 
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chamber, for mechanically compressing said vapor, and for 
introducing the compressed vapor into the condensation 
chamber; 

• the machine includes a device for extracting and 
compacting all of the residue, e.g. a pair of hot moving 
endless belts; and 

• the machine includes means for washing said hot face 
in hot water. 



BiUEF DRSPRIPTTOM THP. DP&toTM/To 

Other characteristics and advantages of the invention 
wall appear on reading the following description given with 
reference to the accompanying drawings which show one 
possible embodiment by way of non-li mi ting example. 
15 In the drawings: 

■ Fi *- e 1 i» • Simplified diagram showing the method 
or the invention; 

• Figure 1A shows a detail of Figure 1, specifically 
the top wall of the foam-forming box in its low position, 
for the purpose of cleaning the hot face; 

' Fi ! Ure 2 " A diagrammatic view of the bottom 

portion of an extractor machine having a stack of hollow 
disks ; 

■ Figure 3 is a diagrammatic pian view of a disk . 

«hich'J 19UIe J ^ * deU " "**" Sh ° Win » the feed » with 
which the machine is fitted; 

• Figure 4A is a detail view of the cam shaft 
controlling the pump; 

• Figure 5 is a diagrammatic plan view of the matter- 
expansion box for generating the foam; 

• Figure 6 is a section view on a staggered vertical 
plane referenced VI- VI in Figure 5; 

• Figure 7 is a fragmentary diagrammatic v iew c f the 

35 f, J h ° Wlng CrUSHer Wh±Ch are constituted by a 

35 flexible sheet; y 

• Figure 8 is a diagrammatic side view of the same 

means; 
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• Figure 9 is a fragmentary plan view of the disk for 
showing the structure of the scraper means and for showing 
how they work; 

• Figure 10 is a fragmentary diagrammatic view showing 
the system for controlling the elliptical movement of the 
scrapers ; 

■ Figures 11 and 12 are respectively a diagrammatic . 
plan view and front view of a scraper ,- 

- Figure 13 is a diagrammatic cross-section view of 
one possible embodiment of means for mechanically removing 
particles; 

• Figure 14 is a fragmentary plan view of the disk 
showing simultaneously the scraper means, the means for 
removing remaining small particles, and the means for 

15 feeding matter and forming foam; 

• Figure 15 is a diagrammatic section view through the 
bottom portion of the machine at the bottom of the 
collector well and at the inlet to the device for 
extracting and compacting residue; 

- Figure 15A is a side view of one of the scrapers 
that travel along the collector track, shown immediately 
beside the entrance to the removal hole; 

• Figure 16 is a general plan view of the bottom disk 
and of the removal system; 

• Figure 17 is a section view of the device for 
extracting and compressing residue; 

• Figure 18 is a detail of Figure 17, showing a drive 
cylinder for the belt; 

• Figure 19 is a plan view of the removal and 
compacting device, with portions thereof cut away; 

• Figure 20 is a plan view of a side panel provided 
beside a disk; and 

■ Figure 21 is a cross-section corresponding to 
vertical section plane XXI-XXI of Figure 20. 
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The general principle of the method of t h e i* , . 
« initially described with reference to Pioure 

5 " m - the f "» — e d ; s pig 

The matter is dehydrated on a heat exchange wall , 
which « heated to a temperature that is h<„h 
<-An*o 13 hi 9h enouqh to 

cause the water and/or other volatile substan™ 
in the matt-**,- substances contained 

in cne matter to evaporate quickly. 

10 The top face 10 of thi< ua n • 

The wan i ■ XS a " ,0oth and P lane - 

The wall 1 „ a moving wall, it moves from left to 

right with reference to FWe 1 and ^ 

*' U£e J -r a nd this movement- ie 
represented by arrow R. ^vernent i S 

This movement preferably tak** 4. 
15 speed. P S at Cons tant 

As explained below, when the surface 10 is th* ^ 
surface of a disk e to P 

, nnH dlSk ' the »«™»nt R is constituted by 

continuous rotation at a slow speed. 

20 win, " " ° 0nStitUted movement that is CycUcal 

20 «th matter being depQsited ^ ^ ^^r 1 ' 

re! LTb ^ ^ CyC16 ' ^ ^ 

residue being removed by the end of the cycle so that- *h 
£.10 is lean when it refcurns to ^ at the 

applying the natter to be treated. 

M torn Tt T 3lned tel °"' thiS S "" 0n 2 is 1» the 

£o» of a bo* and its top wall i s referenced 20 tL J* 

« open downwardly and on one aide, specifically 
ST,.'- 5lde "~ to the forward 

30 descJoLTr 15 br ° U,ht " th ° ~« are 

to ™ in H r iUdi " 9 " ArCh ^«' — 21 -unted 
- relatively srcall relate to the volume avaUabie for 
the matter mside the volume of the box 2 iw • f 
33 matter vapori.es in p,« and ^ dl , 1^ ^ 
beeo. ing transformed into an emulsion that k «TL 
consistency of a foam. | 
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in the range 20 to 100 This m lyin< * 
» — Serial W^,- ™ TiHoT" " 

neater than the volume of the J^L L t ^ 
therein 5y the Archimed6s , that " "troduoed 

As this emulsion evaporates progressive!, 
-presented by arrows E in Figure V a T ' 
0 that is of increasing dryness Zl J ** 

This ia« r a ^ss and decreasing thickness. 

This layer encounters crusher means 3 whose fun ~, 
i. to encourage crumbling and spreading out of the T 
"■tter against the hot face *, * y * r ° f 

-form by fi attening out^^^-Vhr 
formed therein, thus having the 6 
^proving the qu ality of JL ° f COnside ^l y 

and the matter betWeen th * face 

These , crusher means are described below with r 6 f 
m particular to Figures 7 and 8 «*erance 

The scraper means are described in greater detail 
below with reference in particular t„ « 

, ^ p«cicu±ar to Figures 9 and 10 

were indeed caught by the residue that 

detached therefrom ^ meanS ' bUt h * Ve b — 

oartJi 1S 1JBp0rtant t0 el ^nate these undesirable 
particles u so that they do not return to th* f * • 
box, since they would clog it up cpaicly T ^ 

expansion phenomenon Y * lmpede the 
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11 

To this end, means 5 are provided h P ,- 
members 4 and the box 2 for . . PWded betw ^en the S c raper 

As shown in Figure 1A i* a* 

ihxs action has the effect ^ hr. i.- 

c WtM th3t «• which agJejL are ' * 

constituted by heavy sediment or partLT 7- ! 
adhering very at ro« g i y to the /J^O ««.r 

Figure 2 is a highly diagrammatic view of., * 
rotary disk dehvdr^v ^ part of a 

that LcllTTl ^ °* the — type as 

C m^ ^™-=«.d U.S. Patent 5.810,975 
That iBctae conp rises a vessel 6 havi™ • , 

-nted on a comon tubular ^ ^ 
This assembly is guided in rota , io „ . **" 22 • 

1.1 carried by the bottom nU vTZ ZZT* ^ 

houow^ist^;:!^:' the tubuiar shaft 100 °< «* 

W4.i>jt5» constitutes a conden^t-i^ 
*P*ce outside the disfcs and ^ZZ^l'^lV^ 
an evaporation chamber constitutes 

The condensate is recover^ < rt » 
at the bottom of the tub^U "'7* " 
removed as represented by arrow > " 

As an indication, a set of 20 to 30 di.t. • 
«ith each dis k havin, . diameter * *** " 

dDouc z meters (m) . 
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The hollow shaft 100 is rotated hv 

about 0.33 reTOluttons per y J n t r^r ly slw 

stack of disks. the ° Uter =f "le - 

track 7. 11 Und6r ^ ravit y ^to the 

A plurality of scraper members 71 ^ 

that „ als0 mounted to rotate about the axis J 
Advantageously, the bottom disk 72 1= . \ 
hollow shaft 100 M H„t •, secured to the 

- the lef t z r^r^ritr:: r :\r • 

2o -or and ,e« bo X u*it , 8 Klth an ^ ~ - 

As described below this rotarv *h a f* 

pair of arms 44, 44' with rl f ft * &rV * S t0 drive * 

«4 with reciprocating motion th*> ™ 
caring the above-mentioned scraper mL s * 

25 variouTst^s 1 ^ ^ °' ^ 3 ^ *~ ^ 

arious stations are situated on each disk 1 witn thp 

direc ion of rotation being symbolic by the 

In this figure, there can be seen a puznp 213 f _ r 
feeding matter to the Archimedes' screw 21 t he L , • 
which the foam expands, the crusher mean'; the " 
30 means 4, and the mean, < * ' h * scraper 

/ ««a tne means 5 for removing undesir a hi D -_, , 
particles. There can a i«„ k desirable residual 

alSo be seen th « annular track 7 
which has a set of scrapers 71 traveling therea ong 
together with a small brush 710 whose flit ] 
the tops of the scrapers clean Z 7 \ T ^ t0 ***** 
35 the brush ^ ° f them 9° es P^t 
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13 

In Figure 3, there can also be seen a vertical 
collector well 8 and a side panel 12 whose fun c 7 
described below. e funct ^ns are 

Figure 4 shows the device for f»~n 

5 treated, which matter i s atf/ * ****** t0 be 

Hak . ^, ter 13 at a temperature close to 

dehydration temperature, which for manure i s * 
close to 100 °C. manure i s a temperature 

Advantageously, prior to being fed in , h 
warmed by means of the di.tUl.J7h T U 
10 evaporation treatment * 6tUlate that results ^om the 
nation treatment, the manure passina thr™,^ u 

exchanger in which the manure and the dL tl lL7 * 
~ counterflows r*l ative to each ^ ^ 

y onsnitutes the subject matter of patent 
application No. 99/00655 of t*», Patent 

f Januar Y 14, 1999, to which 
reference can be made, where necessary. 

The matter is fed by means of a positive H4 , 
Pump 213 whose characteristics an/- displacement 
deHv-™ ^ * ^ctenstics, and in particular whose 

rriz - :rr : £ r - 

about 25 m« s p« r hour (l/h) t0 50 ^ th « «*• 

The function of the Arc-hi*,*.*^, 

ine Archimedes' screw 21 is to 

introduce the matter into the box 2 and it , 
tube 5>i« h=,^ w xt Co «»prises a 

tube 218 having a helical brush 217 turning therein to 
constitute the screw proper; this solution i Zltta 1 1 
suitable for avoiding dirtying and cloggLV 

The pump 213 is fed by a matter delivery duct 210 via 

e i/irr:: it* 212 - The d€vice • *L 

feed 211, so that by actuating the valve 219 i+ * 

to fr tte PU ^ seleotively : ither ^ : 

treaty or el Se wit h „ot „ ater (for the purpose £ 
performing a cleaning sequence) . 

The pump 213 is rotated from a gearwheel 216 ^ 
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a driving claw resiliency biased by a helical earn*, 
spring 215. eucal compression 

gear .'iVb/r 8 ^ 6 ^ deClUtCh PUmp f ™ «- drive 
gear 216 by turning a cam shaft 200, declutching 
5 when the cam 201 of the cam ahafi- declutchin 9 occurring 

cne cam shaft presses against a rwH on 
secured to the driving claw. This serves tl 

»s shown ln F l9U re «, the shaft 200 carries a 
Plurality of cams 20 1 . hich are an(JuU 8 

he shaft, each disk xs associated with a pump that is 
stopped by a corresponds one of the cams. ^ e llZ 

disk to another so that overall dehydration takes place in 
uniform manner within the machine. 

The Archimedes- screw 21 opens out into the box 2 
^ch « shown i„ deUil in Figures ^ 4n(J s 

in » T 2 ^ COnStltut « 1 "V * 22 which is flared 

in shape when seen frc above. It comprises a vertical 
part ltl on which is in contact with the hot face 10 vi a a 

gasket 23. la a 

-too" 1 ^^ * h0r " 0ntal ™" 20 «ferred to as its 
top , U (s ln ce the box is upside-down with its opening 
fac.no downwards,, situated at a certain distance frTtt 

The bottom face 2000 of this top wall is plane 
smooth, and parallel to the face 10. 

This plate 20 is held in a high position by springs 

Plate upwards against abutments 2«, these abutments are 
constituted by pads of semicircular outline that are 
un if or«ly distributed and fiied to the top o, the frame 22. 

the too of tn , " " °" e ° f " S «*- to 

adj. cent botT * ^ ««" «— to the 

sealing at this point. 
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Seen from above, the partition 22 is symmetrical in 
shape, being approximately V-shaped with limbs 

slill v direCti ° n *' ^ ^ ° f thls -^ape are 

^ su ght ly arcuate , with their conyex sides ^^^^ ^ ^ 

The feed screw 21 opens out into the narrow zone 23 
corresponding to the point of the V-sha P e. 

The relatively dense matter delivered by the 
Archimedes' screw 21 into the zone 29 of the box thus 
enters a flared space defined on top by the top wall 20 on 

h! 1 * r diVSrgin * Partiti - 22 < « ~d 'by 
the moving hot face 10, with this space being open at the 
other side in the forward direction R. 

As can be seen in Figure 3, the mouth of this V-shaped 
box ext e n d s substantially radially over the entire 
the disk between its central shaft 100 and its outer edge 

Because of the instantaneous partial vaporization that 
occurs due to the temperature of the face 10, because of 
the volume available for expansion, and because of the drop 

w^nT^T T matter " " tranSfQIm ed int ° 

If a fo^ * S ° " takSS ° n the —latency 

This foam is spread out over the entire radius of the 
moving disk. 

A pair of projections 28 are mounted on the top wall- 
forming plate 20. 

These projections constitute cam followers which, on 
each revolution, come into contact with cams 282 fixed to 
the bottom face of the disk situated immediately above 
which cams bear against the projections 28 so as to cause 
the top wall 20 to moved downwards (arrow P) and press it 
against the surface 10, 

After this cam 280 has gone past, the resilient 
members 25 cause the plate 20 to rise automatically, an d 
come back into abutment against the pads 24 

The stopping of the pump under the control of the cams 
201 as described above is naturally synchronic with the 
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lowering of the top wall 20 of the nous so 

It Vr rrupted durin9 the length of " 

Plate 20 is Ebbing against the SUr£ace 1Q the 

The disk is thus cleaned on eac h revolution ■ 

every 3 minutes ™h „i revolution, i. e . once 

y minutes, and cleaning takes place during a period 

of a few seconds. y Period 
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In addition to providing this frequent cleani™ • 
Possible to provide additions cleaning' using hot ^er " 

v ^ diS k b asiVu\ a Lr th b : ss^rsrr on 

else collectively for all ^ ^ , ' ° r 

aridn-< , , the dlSks tether. This 

one o T 9 ^ **~>ously l asts for 

one or two revolutions, i.e. for a period of time Iv^ 
the range 3 to 6 minutes. y ng in 

Cleaning each disk separately minimizes disturbance t- 
the overall operation of the machine. dlst ^b*nce to 

Such cleaning i s also performed each time the 
i. started up and each time it is stopped. ^ 

Hot water cleaning i s necessary for eli™^- 
buildup of dirt that inevitablv the 
of matter that *r ineVitSbly OCcur * with certain kinds 
or matter that are particularly difficult to treat anri 

hours of operation, which film is capable of . * 

PAT . *.u • dlsk on leaving the box 2 

that tT SrenCe ^ Fi9UrSS 20 and 21 ' " ^ seen 
that the side panel 13 is constituted by a pair 0 / 

d s ri: d iy d arcuat : str±ps disposed ~ ily with tne 

The ° S " SithGr SidS ° f 3 fleXib ^ Up. 12 

The tape is pressed against the edge of the disk JZ 

constitutes a sealing wall that 

soillir,. « * prevent s matter from 

spilling over away from tne digk 

ine side panel is 
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Made 14 whose other end is supported b , * nt 

r m r « ««— th e gaskat 12 y ; s^*- 

face of the disk with a certain amount of force. xhe 7 al , 
■ " 13 mad. of fiexible synthetic Mterlal that 

being corroded by the matter. "^stands 

This side pane i extends over a sector of Umited 
Circumference, since there is no need for it ence the ' 
natter has been channeled end has begun to dehydrate 

d„, ^ f; a r" 9MUS -*««««t Of the crusher m eans' 3 is 
described below „ it h reference to Figures 7 end 8 

at on. T lT r anS / amPrl3e * V - sectio " 30 which is fixed 

blade 34, CO * lath6r S "" blad * ^ the 

blade 34 l les approximately at the half radius position 

across the die- and it extends in the general forward 

direction of the disk in said zone. It ca „ be nd in a 

horizontal plane. The other end of the blade 34 is fixed 

to a support 33 that is secured to a fixed part 400. It 

leaving TT™ ^ 9U " in9 a " Sm 40 in *—a«*» while 
leaving it with a certain amount of freedom for angular 

movement which arm 40 constitutes the scraper mea!s 4 that 

d:: t elT lbed - bS1 ° W - ^ " iS by chain 

dotted lu.es » Figure 7 and move, with reciprocating 
motion centered on the part 400 and of small amplitude d 

the „ V ld9S °* ^ V " Sh,Ped 30 *— <*-««. and 
the bar has one web that is vertical while its other web 

slopes downwards and downstream (relative to the forward 
direction R of the disk) . forward 

A strip of resilient stainless steel sheet 31 is fixed 
under the sloping flange and partiaHy overlies a broad 
sheet 32 of polytetrafluoroethylene (PTFE) 

::irir et 32 is pressed ^ — - ^ 

The metal strip 31 and the PTFE sheet 32 are in the 
form of elongate rectangles each with a long side 
corresponding to the length of the oar 30 that supports 
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to ,/ he 32 ^ ^ * Smail aCUt6 a "* le * -^tive 

to the radial direction. This is a reentrant angle 

relative to the center zone of the disk, tending to direct 
matter .ore towards the center of the disk than towards the 
5 outside thereof, where there would be a danger of some of 
it escaping. 

The end of the bar 30 which faces toward, the center - 
of the disk has a cam 35 fixed thereto, which can, is 
10 "I""' in CORta '* " ith abo — -tioned osculating 

consequently, its reciprocating notion is transferred 
by a can, 35 to the flexible sheet 32 which thus also 
describes reciprocating Motion. By way of indication, the 

™ SlWet 32 13 returned ** ">e elasticity of the blade 
The moving broad PTFE sheet crushes the craters and 

it IVTr": °* material ' £la " enin 9 ^ thusmaking 
it posszble to obtain a layer that is thin and uniform ove! 
the entire width of the disk, thus ensuring good transfer 
of heat and excellent drying. 

With reference more particularly to Figures 9 to 12 
the structure and the operation of the scraper means is ' 
described in greater detail. 

These means comprise a set of scrapers which, in the 
example shown, are four in number and are referenced 41a 

and'.!?'/" 01 41 f' ^ SCraPerS CegUla ^ W« 
and placed on a line that is close to being radial, the 

first scraper 41a being situated in the center zone (close 

TonTJT, T: WhUe SCraP6r 41d iS in ^ °ufr 

zone of the disk. 

4, , Ea f w S K CraPer " raOUnted « the end of a spring blade 
43 carried by the above-mentioned arm 40. 

It is constituted by an angled horizontal arm whose 

it xa guided m translation with a certain amount of 
angular freedom in the above-mentioned part 400. 



20 
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The bend at the opposite end referenced 44 i s extended 
by. a crank 45 whose movent is controlled by an eccentric 
gear 46b, r±c 

This gear meshes with a driving gear 46a carried by a 
drive shaft 47. y 

bv t H Th V haft 18 r ° tated ^ " COntinuo - and uniform speed 
by the above-mentioned motor 48 shown in Figure 2 

th- d Ea f K SCraper 41 is d Winst the top face 10 of 

the disk by its spring blade 43. 

430 „!? lad8 f re6SeS the ^ a ball 

430 which is welded under the spring blade. 

In the example shown (Figures U to 12), the scraper 
41 has two lateral scraper blades 42. 

These blades are preferably made of a metal that is 
very hard and that has a good coefficient of friction, for 
example tungsten carbide. 

The position of the scraper relative to the spring 
blade 43 is adjustable by means of a link finger, e.g a 
threaded finger 431 (represented solely by means of its 
axis in Figure 12) . 

By means of th is disposition, where the ball 430 forms 
part of a ball and socket joint, it is possible to press 
the scraper blades appropriately against the surface of the 
disk even if the surface is not accurately plane 

As can be see in Figure 9, the various scrapers are 
Placed along a line that is at an angle relative to the 
accurately radial direction of the disk. 

The outer scraper 4 Id is further downstream on the 
disk than is the preceding scraper 41c, and so on to the 
inner scraper 41a. 



Because of the movement imparted by the crank system 
41b/45, each scraper follows a closed oval path that is 
approximately elliptical in shape, and that is represented 
xn fine lines in Figure 9. The various paths t , t t 
35 and t d overlap one another so the scrapers operate I'n " 
cascade. 
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Thus, residue unstuck by the first scraper 41a 
anywhere on the path of said scraper is transferred to the 
following scraper 4 lb; this scraper in turn transfers to 
the next scraper 41c the sum of its own residue plus the 
residue it has received from the first scraper, and so on 
to the last scraper 4 Id. 

The last scraper expels the residue out from the disk' 
into a vertical well 8 of semicylindrical section situated 
at the edge of the disk facing the scraper 4 Id. 

Each disk is associated with such a battery of 
scrapers, and all of them terminate looking into the well 
8. 

The residue taken from all of the various disks is 
thus removed via the same vertical well 8 which serves to 
15 collect it. The residue drops to the bottom of the well 
under gravity. 

As can be seen in Figure 10, the same gearwheel 46b 
drives two arms, specifically the arm 44 described above 
and the arm 44' of the disk situated immediately above. 
20 The two cranks corresponding to the arms 44 and 44' 

are located at diametrically opposite points on the driving 
gearwheel 46b so as to balance the forces on the hubs of 
the gears 46a, 46b appropriately. 

The same applies to the entire set of disks, with a 
25 single drive mechanism being associated with a pair of 
scraper assemblies. 

In Figure 9, it can be seen that the arm 40, 44 
carries four elements referenced 44.1. 

These elements carry upwardly-facing scrapers that can 
30 be similar in configuration to the scrapers described 
above. 

They are situated slightly upstream from the scrapers 

41. 

These scrapers serve to scrape the underside of the 
35 disk situated immediately above, where matter also becomes 
deposited due to the large volume of the foam that leaves 
the box at the beginning of the cycle, with this abundant 
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foam being capable of coming into contact with the disk 
above . 

The residue scraped off by the scrapers 441 drops onto 
the disk and forms part of the residue removed by the 
scrapers 41 into the collector well 8. 

It should be observed that immediately upstream from 
the collector well 8 there is provided a scraper blade 80 . 
which presses against the cylindrical edge of the disk. 

Deposit eliminated by the blade 80 falls under gravity 
into the underlying track 7. 

It should be observed that the deposit present on the 
underside of the disks and on the outer edges thereof is of 
a chemical composition that is different from the basic 
matter; the bubbles that produce this deposit does not 
15 contain any sediment; however they do contain solid 

substances, in particular sodium and potassium chlorides. 

As the deposit becomes thicker, it becomes impossible 
to dry it; it remains in a moist condition on the 
undersides of the disks and on the outer edges, and it is 
capable of corroding stainless steel quickly. 

The secondary cleaning performed by the scrapers 441 
and 8 serves to ensure that the chloride layers remain very 
thin and dry, and therefore non-corrosive. 

On leaving the scraper assembly 4, not all of the dry 
25 residue is completely recovered. Small particles of 

undesirable residue remain on the disk, which particles are 
sticky to a greater or lesser extent and some of them are 
particles that have become detached from the scrapers. 
These particles need to be removed and directed into the 
30 collector track 7. 

If this is not done, the back of the foam-generating 
box becomes completely clogged up after working for a few 
hours . 

To solve this problem, the machine is fitted with 
means for removing these particles, which means are shown 
in Figures 13 and 14. 
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These means 5 comprise a metal sheet 50 that i s f lne 
hard, and resilient. 

This is an elongate metal sheet folded transversely 
approximately into a U-shape with the opening facing 
upstream and sideways, and it extends substantially 
parallel to the line of scrapers 41, immediately downstream 
from said line. 

The bottom limb of the U-shape, referenced 500, 
presses accurately against the face 10 and acts as a 
scraper knife which picks up the particles as they arrive 

The metal sheet 50 constitutes a kind of cover having 
a transporting wormscrew 51 mounted therein and rotated 
under drive from an end gear 53 meshing with a suitable 
driving gear (not shown) . This wormscrew is guided at its 
ends between bearing-forming parts secured to the adjacent 
box 2. 

The wormscrew is made of stainless steel and its 
thread is very smooth; it rotates in such a direction as to 
convey the particles intercepted by the scraper knife 500 
and retained by the cover 50 towards the outside of the 
disk. 

It is preferable to use two oppositely-handed meshing 
wormscrews 51 and 51', as shown in Figure 13. 

The particles conveyed by this device are transferred 
to the outside of the disk and fall like the other 
particles under gravity into the annular track 7. 

As can -be seen in Figure 15, the collector well 8 
opens out at its bottom end into a circular opening 81 
provided through the bottom wall of the track. 

An extractor and compactor device 9 is installed 
beneath the hole 81 and acts on all of the residue that has 
been removed form the disk by the various means described 
above . 

In side view, Figure ISA shows one of the scrapers 71 
that travels continuously along the track 7. 
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It is constituted by a resilient blade, e.g. made of 
spring steel, whose top portion i s secured to a mounting 
part 710 fixed beneath the drive disk 72. 

The blade 71 slopes downwards and upstream, and its 
free bottom end is folded through a right angle so as to 
scrape the various particles B found on the track and bring 
them to the hole 81 through which they drop into the 
extractor device 8. 

Because the scrapers 71 pass periodically through the 
collector well, they become dirtied by the residue dropping 
down the well, which is why a small cleaning brush 710 is 
provided, as mentioned above with reference to Figure 3. 

The extractor and compactor device 9 has a pair of 
conveyor belts 90 and 91. 

These are horizontally-extending endless belts. The 
bottom belt 90 is longer than the top belt 91 and the 
portion of its top strand that is not covered by the belt 
91 passes beneath the hole 81. 

The endless belts 90 and 91 are metal belts driven at 
their downstream ends by drive cylinders 900 and 910 
respectively; upstream end deflector cylinders are given 
respective references 901 and 911, with their directions of 
rotation being represented by respective arrows E and n. 

These belts pass over intermediate heater plates 95, 
96 respectively which are capable of withstanding high 
pressure, so as to compact and extract the collected 
residue, while also finishing off drying thereof. 

The traction forces applied to each of the belts can 
exceed 1000 decaNewtons (daN) . That is why the metal belts 
are mesh belts, and the cylinders 900 and 910 are fitted 
with peripheral studs 913 suitable for engaging in the 
mesh. 

The drive cylinders 910, 900 carry end gears 931 (see 
Figures 18 and 19) which mesh with each other so as to 
ensure that both belts move synchronously at the same 
speed; the belts are driven by a motor and gear box unit 94 
whose outlet shaft 95 carries a driving sprocket wheel 
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-gaged »ith the driving cylinaers via a transmi3ston 

The two belt* can be parallel, „ snown in 
fa*™.. or else they conver9e ° 
5 compress the matter as it travels t0 „ ards [ 
thereby compacting it. 

of a bei " 9 COmpaCted ' Chs »•*•« 1-vea in the form- 

"Lfe die"* " jU3t3ble 950 " ferred 

deh / e r Un9 Iel " 1Ve t0 the "^""on chafer of the 
dehydration vessel is provided by the the 

15 Since this matter is efficiently compacted in the Til ll 
provide this sealing, which is essential 

90, ^ tUrally ' thB dia » et « °* rollers 910, 900, m 
901, the gap between the two belts, the slope of the belts 
the „ ldth and the travel speed thereof are all .dap ed to" 

The function of this extractor device is to remove all 
of the residue that has passed through the opening n . to 
compact it, and to deliver it *« ^ 
whii* ™, -w , outside of the machine 

while providing sealing against vapor, since tho 

25 evaporation chamber whose temperature i s about 102 *c for 
o'utsldl'it 5 ^ * PreSSUre hi ^ r *™ atmospheric ^ 

can lil ,k ^ ^ ° f ind±Cation this «***r pressure 
can l le m the range 50 Pascals (Pa) to 100 Pa 

The method, the machine, and the installation as 
30 described above are particularly suitable for treating 
farm- yar d manure, and more specifically pig 

Nevertheless, they can be transposed to various other 
applications, for treating a variety of kinds of matter. 
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